PATENT SPECIFICATION (ii) 1 534 709 

ON' (21) Application No. 49627/75 (22) Fried 3 Dec 1975 ( i9 ) 
^ (31) Convention Application No. 49/139622 (32) Filed 6 Dec 1974 in 

(33) Japan (JP) 
JSS (44) Complete Specification Published 6 Dec 1978 
V) (51) INT. CL. 2 C08L 83/04 
•H (32) Index at Acceptance 

C3T 6D11 6D2A 6D9 6DX 6F2 6H4B 6H4C 
6H4D 6H4X 6K2C 6K4 6K5 6K8B 6K8C 
6K8X 

(72) Inventors: KEIICHI KISHIMOTO 
YOSHINOBU KODA 
SHOSAKU SASAKI 
MASAHIKO SUZUKI 




COMP, 



(54) HEAT STABLE ORGANOPOLYSILOXANE 
COMPOSITION 

We, TORAY SILICONE polymer. This is particularly noted in liquid 
•ANY, LTD. of Tokyo, Japan a cor- organopolysiloxanes having relatively low 
poration organized under the laws of Japan viscosity because the inorganic or organic 
do hereby declare the invention, for which salts of cerium form sediments and precipi- 
5 we pray that a patent may be granted to us, tates when added to liquid organosiloxane 45 
and the method by which it is to be per- polymers and this is especially noted follow- 
fonned, to be particularly described in and mg storage of the liquid. One means pro- 
by the following statement:- posed for overcoming or minimizing the 
This invention relates to an separation of the cerium compound from 
10 organopolysiloxane composition exhibiting the liquid organopoly- siloxane is found in 50 
improved heat stability. U.S. Patent No. 3.008..01, wherein it is pro- 
It is well known in the art that the heat posed to heat a specific cerium complex salt 
stability of organopoly- siloxane composi- in a solution of a liquid organopoly- siloxane 
tions, particularly fluids and rubbers based having a minute amount of SiH groups and 
15 on essentially linear diorganosiloxane an aromatic hydrocarbon at 280° to 290°C. 55 
polymers, can be improved by incorporation with concurrent air flow through the reac- 
therein of certain inorganic salts of iron, zir- tion mixture for one to four days. The pro- 
conium, cerium, manganese, nickel and the posed reaction is intended to disperse the 
like. cerium compound in the form of a colloid in 
20 The use of compounds of cerium as heat the organopoly- siloxane or to dissolve the 60 
stability additives for such siloxane polymers cerium compound in the organopoly- silox- 
is shown in Japanese Patent No. 283,598 ane thereby obtaining a heat-stable 
and Japanese Patent No. 535,121 wherein organopoly- siloxane composition. In the 
oxides or hydroxides of cerium or aromatic composition prepared in accordance with 
25 carboxylic acid salts of cerium are incorpo- U.S. Patent No. 3,008,901, the amount of 65 
rated in the siloxane polymer. However, cerium compound compatible with the 
these metal salts are not compatible with the organopoly- siloxane is very small and 
organopoly- siloxane, hence, it is necessary because the cerium content is changed by 
to admix the metal salt with a small portion slight changes in the reaction conditions, it is 
30 of the siloxane polymer employing a suitable difficult to establish and maintain the cerium 70 
solvent to form a paste which can then be content at a predetermined or constant 
admixed with the siloxane composition, level. Thus, from the commercial or indus- 
However, even when such additional steps trial viewpoint, this known technique is 
are taken, the dispersion of the metal salt is unsatisfactory for the continuous prepara- 
35 heterogeneous or insufficient. tion of large quantities of heat-stable 75 
It is well known in the art that the organopoly- siloxane compositions, 
heterogeneous or insufficient dispersion of It has been found that the reaction pro- 
any heat stability additive through siloxane duct obtained by reaction of a cerium salt of 
polymers results in unsatisfactory or mini- an organic carboxylic acid with an alkali 
40 mal improvement in the heat stability of the metal siloxanolate or by reaction of cerium gQ 
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chloride with an alkali metal siloxanolate 
exhibits excellent compatibility with an 
organopoly- siloxane. Heat-stable 
organopoly- siloxane compositions are 
5 obtained by incorporating such reaction 
products therein. However, it has been 
found that after several months storage at 
room temperature or during use of the 
organopoly- siloxane at elevated tempera- 

10 tures, partial sedimentation or precipitation 
of the cerium compound will reduce the 
transparency of the organopoly- siloxane 
and the heat stability as well. 
The search for a compatible heat-stability 

15 additive system for organopoly- siloxanes 
which remains stable on storage has con- 
tinued and it is the primary object of this 
invention to introduce such a system. A 
further object is to introduce organopoly- 

20 siloxane rubbers and liquids based on essen- 
tially linear diorganopoly- siloxanes exhibit- 
ing improved heat stability even after 
extended periods of storage. Other objects 
and advantages attained through this inven- 

25 tion are disclosed in or will be apparent from 
the disclosure and claims following. 

This invention provides a mixture for 
imparting heat staility to organopoly- silox- 
anes, said mixture comprising (lj a reaction 

30 product of (a) an alkali metal siloxanolate, 
having from 1 to 3 organic groups attached 
to each Si through siliconcarbon bonds and 
containing an average of at least three 
organosiloxane units per molecule, with (b) 

35 a cerium salt of an organic carboxylic acid or 
cerium chloride, the organic carboxylic acid 
cerium salt being soluble in an aromatic 
hydrocarbon solvent or a chlorinate hyd- 
rocarbon solvent, and (2) at least one metal 

40 compound selected from organic carboxylic 
acid salts and alkoxy compounds of zir- 
conium, titanium and iron. The foregoing 
mixture is incorporated into an organopoly- 
siloxane composition, e.g. a Squid 

45 organopoly- siloxane composition, to pro- 
duce a composition exhibiting superior heat 
stability. The use of the mixture produces a 
synergistic effect when compared to the use 
of either component separately. 

50 The organopoly- siloxane may be a room 
temperature vulcanising silicone rubber 
stock or a heat vulcanising silicone rubber 
stock. 

The organopoly- siloxane composition 
55 employed herein is preferably based on an 
essentially linear diorganopoly- siloxane of 
the unit formula 

RxSiOidt ■ 

60 

when R is an alkyl radical of less than seven 
carbon atoms, a phenyl radical, a beta- 
perfluoro- alkylethyl radical of three to nine 
carbon atoms or an alkenyl radical of two to 
65 six carbon atoms and x has an average value 



of 1.98 to 2.01. Preferred as R groups are 
CHj, C2H5, C3H7, CF3CH2CH2, CeHs and 
CHj=CH and minor amounts (e.g. less than 
2 percent) of the R groups can be other than 
those defined above. All R groups can be 70 : 
the same or they can be different. Because 
of commercial availability, siloxanes 
wherein at least 50 percent of the R groups 
are methyl radicals are preferred. The ter- 
minal units on the siloxane polymer can be 75 
OH, R3S1-, RO- or CHa=CH-. The compos- 
ition of this invention can be used in a wide 
variety of fields, hecne, the viscosity of the 
organopoly- siloxane employed is not criti- 
cal and can vary from low polymers (less 80 
than 5 cs. viscosity at 25°C.) to high polymer 
gums (greater than 5 x 10 6 cs. viscosity at 
25°C). 

The alkali metal siloxanolate containing 
an average of at least three organosiloxane 85 
units per molecule employed as a reactant 
herein is known and includes, for example, 
potassium siloxanolate and sodium siloxano- 
late. These alkali metal siloxanolates can be 
produced by known methods such as the 90 
synthesis disclosed by W. T. Grubb and R. C 
Ostoff in the Journal of the American Chem- 
ical Society, Vol. 77, page 1405, (1955). A 
preferred method of preparing the alkali 
metal siloxanolates comprises preparing a 95 
siloxanolate having alkali metal atoms on 
each of the terminal siloxane units of the 
molecule and further reacting such alkali 
metal siloxanolate with an essentially linear 
diorganopoly- siloxane to form an alkali 100 
metal siloxanolate having alkali metal sub- 
stituted siloxane units on only one of the 
terminal siloxane units in the molecule. Such 
alkali metal siloxanolates are preferred 
herein. 105 

As is well known, alkali metal siloxano- 
lates have from 1 to 3 organic groups 
attached to each Si through silicon-carbon 
bonds such as hydrocarbon radicals such as 
methyl, ethyl, vinyl and phenyl and fiuori- 110 
nated hydrocarbon radicals such as 
trifluoropropyl. 

The organic carboxylic acid cerium salt to 
be used herein for the synthesis of the com- 
ponent (1) of the heat-stability additive of 115 
this invention should be soluble in an 
aromatic hydrocarbon solvent or a chlori- 
nated hydrocarbon solvent. Specific 
examples of operable cerium salts include 
cerium-2- ethylhexanoate and cerium 120 
naphthenate. * 

The reaction between the alkali metal 
siloxanolate and the organic carboxylic acid 
salt of cerium is generally carried out in an « 
aromatic hydrocarbon solvent or chlori- 125 
nated hydrocarbon solvent at the reflux 
temperature of the solvent. When the reac- 
tion is completed, any by-produced precipi- 
tate can be removed by filtration (or other 
appropriate means) and the solvent is 130 
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removed by distillation. The reaction pro- 
duct is generally a liquid. 

The reaction, between alkali metal silox- 
anolate and cerium chloride is generally car- 
5 tied out in an alcohol solvent such as 
ethanol, isopropanol and butanol, or a mix- 
ture of an alcohol with an aromatic hyd- 
rocarbon solvent such as benzene and 
toluene. The reaction can be carried out at 

10 room temperature or at elevated tempera- 
tures up to the reflux temperature of the sol- 
vent. The reaction product may be filtered 
to remove any by-produced precipitate and 
the solvent is removed by distillation. The 

15 reaction product is a light yellow liquid. 

The cerium chloride employed in the 
above-described reaction is generally sub- 
jected to an appropriate dehydrating treat- 
ment before the reaction and is generally 

20 employed in the anhydrous state. 

The alkali metal siloxanolate employed in 
the reactions described above to produce 
the cerium compound (1) employed herein 
contains at least three organosiloxane units. 

25 It is preferred to employ an alkali metal 
siloxanolate exhibiting a viscosity (deter- 
mined by the average number of units per 
molecule) similar to that of the organopoly- 
siloxane into which the reaction product is 

30 to be incorporated to achieve very high 
compatibility of the additive with the base 
siloxane polymer. 

The zirconium, titanium or iron salt of an 
organic carboxylic acid employed as compo- 

35 nent (2) of the hat stability additive compos- 
ition is generally represented by the general 
formula 



40 M(OCR-)y ' 

where M is circonium, titanium or iron, R' is 
a monovalent hydrocarbon radical prefer- 
ably containing less than 32 carbon atoms, 
and y designates the atomic valence of the 

45 metal M. Examples of operable organic car- 
boxylic acids include 2-ethylhexanoic acid, 
naphthenic acid, oleic acid, Iauric acid and 
stearic acid. 
The alkoxy compounds of zirconium, 

50 titanium or iron employed herein can be 
represented by the general formula 
M(OR")y where M and y are as above de- 
fined and R" is a monovalent hydrocarbon 
radical as defined for R' above. 

55 The mixture of components (1) and (2) 
when added to an organopoly- siloxane pro- 
duces better heat stability and storage stabil- 
ity than can be achieved with component (1) 
a above because of the synergistic effect of 

60 both components. 

The component (1) generally contains 0.5 
to 5 percent by weight of cerium but can 
contain larger or smaller percentages of 
cerium. Component (1) in the organopoly- 

65 siloxane composition is used in an amount 



such that the cerium content of the total 
composition is generally from 0.01 percent 
to 0.1 percent by weight. When the cerium 
content of the organopolysilocane composi- 
tion is within the stated range, compositions 70 
exhibiting much reduced color development 
can be obtained. 

In order to obtain a homogeneous dis- 
tribution of components (1) and (2) in the 
organopoly- siloxane composition, thus 75 
achieving maximum heat stability and stor- 
age stability, it is preferred that component 
(2) should be incorporated in amounts such 
that the mole ratio of component (2) to 
cerium present in the composition is m the 80 
range from 0.5/1 to 2.0/1. 

When a metal compound (2) having a 
relatively low color developing property is 
employed, the organopoly- siloxane com- 
position will have a much reduced color 85 
development. 

The organopoly- siloxane composition of 
this invention may also contain inorganic 
fillers such as fume silica, silica aerogel, pre- 
cipitatSd silica, diatomaceous earth, pow- 90 
dered quartz and similar well-known fillers. 
Metal soaps, pigments, vulcanizing agents 
and other standard and well-known addi- 
tives may be present. For example, a room 
temperature vulcanizing silicone rubber 95 
stock having excellent heat stability can be 
prepared containing the heat-stability addi- 
tives (1) and (2), an inorganic filler and a 
combination of a crosslinking agent such as 
a trialkoxysilane, polyalkyl silicate, 100 
triacetoxy silane, trioxime silane and 
methyl- hydrogen- siloxane polymer with a 
curing catalyst such as metal salts of fatty 
acids, more particularly, tin salts, or a 
platinum compound. Thermosetting or heat 105 
vulcanizing silicone rubber stocks are 
obtained by use of organic peroxides or 
other free radical producers added to the 
organopoly- siloxane composition as is well 
known in the art. HO 

The compositions of this invention are 
useful for a wide variety of purposes such as 
sealants, silicone rubber gaskets, heat stable 
silicone fluids for hydraulic systems and 
automobile brake systems, and in the many 115 
known areas wherein silicone fluids and 
rubbers are presently used. 

The following examples illustrate the 
invention and do not limit the scope of the 
invention which is set forth in the claims. All 120 
parts and percentages in the examples are 
based on weight and all viscosities are meas- 
ured at 25°C. 

PREPARATION OF SAMPLE I 

Employing the method of Grubb and 125 
Ostoff (J.A.C.S., Vol. 77, P. 1405 [1955]) 
potassium siloxanolate was prepared from 
potassium hydroxide, hexamethyl- cyclotri- 
siloxane and octamethyl- cyclotetra- silox- 
ane. Next, 67 g. of trimethylsilyl endblocked 130 
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dimethyl- polysiloxane having a viscosity of 
20 cs. and 3 g. of hexamethyl- phos- 
phoramide were admixed with 33 g of the 
potassium siloxanolate. The reaction mix- 
5 ture was heated at 115°C. under nitrogen 
gas for one hour. Then, 120 g. of dehydrated 
xylene and 16 g. of cerium 2-ethylhexanoate 
were added to the reaction mixture and the 
reaction was carried forward at reflux for 2.5 

10 hours. The reaction mixture was cooled to 
room temperature and neutralized by addi- 
tion of 2 g. of trimethyl- chlorosilane. The 
precipitate was removed by filtration and 
the xylene solvent was distilled off and the 

15 reaction product obtained was a light yellow 
clear liquid. The cerium concentration in the 
reaction product obtained was 1.2 percent. 
Next, five parts of a naphtha solution of zir- 
conium 2-ethylhexanoate (metal salt con- 

20 centration, 53 percent) was added to 100 
parts of the reaction product and the mix- 
ture was stirred to obtain a homogeneous 
solution. 

PREPARATION OF SAMPLE II 

25 A mixture of 60 g. of the potassium silox- 
anolate prepared in the preparation of Sam- 
ple I, and 0.5 g. of hexamethyl- phos- 
phoramide was added to 120 g. of the 20 cs. 
trimethylsilyl endblocked dimethyl- 

30 polysiloxane employed above. The mixture 
was heated at 110"C. for two hours under 
nitrogen. Next, 100 g. of the mixture was 
dissolved in 150 g. of isopropanol and a sol- 
ution of 2.5 g. of anhydrous cerium chloride 

35 in alcohol (50 g. ethanol and 50 g. isop- 
ropanol) was added dropwise to the above 
solution with concurrent mixing. The result- 
ing reaction mixture was filtered and the 
solvent removed by vacuum distillation at 

40 40 to 50°C. The remaining filtrate was again 
filtered to remove trace amounts of precipi- 
tate and a light yellow liquid reaction pro- 
duct containing 0.8 percent cerium was 
obtained. Next, 2.2 parts of tetrabutyl- zir- 

45 conate was added to 100 parts of the above 
reaction product and the mixture was stirred 
to obtain a homogeneous solution. 
PREPARATION OF SAMPLE III 
A solution was prepared by adding 70 g. 

50 of sodium trimethyl- silanolate prepared 
according to the method disclosed by L. H. 
Sommer et al., J.A.C.S., Vol. 68, page 2282 
(1946), to 25 g. of toluene. Then 100 g. of . 
the 20 cs. dimethylpoly- siloxane employed 

55 in preparation of Sample I and 6.75 g. of 
dimethyl- formamide were added to the sol- 
ution. The mixture was heated at 105 to 
110°C. for three hours and a 2.5 percent 
solution of 5.25 g. of anhydrous cerium 

50 chloride in n-butanol was added dropwise to 
the reaction mixture with concurrent stir- 
ring. The reaction mixture was treated in the 
same manner as in the case of Sample I and 
a light yellow liquid reaction product con- 

55 taining a 1.7 percent concentration of 



cerium was obtained. Then, 4.1 parts of 
tetrabutyl- titanatewas added to 100 parts 
of the reaction product and the mixture was 
stirred to obtain a homogeneous solution. 

PREPARA TION OF SAMPLE W 70 
A mixture was prepared by adding 40 g. 
of the dimethyl- polysiloxane employed in 
Sample I above and 2.7 g. of dimethyl for- 
mamide to a solution of 2.8 g. of the sodium 
trimethyl- silanolate of Sample HI in 10 g. of 75 
toluene. The mixture was reacted at 105- 
110°C. for three hours. Then 65 g. of xylene 
and 11.5 g. of cerium 2-ethylhexanoate 
were added to the mixture and further reac- 
tion was carried forward at reflux tempera- 80 
ture for three hours. The reaction mixture 
was cooled to room temperature for three 
hours. The reaction mixture was cooled to 
room temperature and neutralized by 
adding trimethyl- chlorosilane. The xylene 85 
and dimethyl- formamide were removed by 
filtration and the liquid reaction product 
obtained had a cerium concentration of 1.3 
percent. Then 4.7 parts of an iron 
2-ethylhexanoate solution in mineral spirits 90 
containing 1 1 percent iron was added to 100 
parts of the reaction product. The mixture 
was stirred to obtain a homogeneous solu- 
tion. 

Example I 95 

1 kg. of dimethyl- polysiloxane having a 
viscosity of 100 cs. was placed in a 2 liter 
beaker and 64.3 g. of the Sample I was 
incorporated in the dimethyl- polysiloxane. 
A homogeneous transparent solution desig- 100 
nated Sample I-a was easily obtained. 

As a control, 64 g. of the reaction product 
obtained before the addition of zirconium 
2-ethylhexanoate in the preparation of 
Sample I was added to 1 kg. of the dimethyl- 105 
polysiloxane having a viscosity of 100 cs. 
and a homogeneous transparent solution 
designated Sample I-b was obtained. 

Samples I-a and I-b were placed in a hot 
air circulating oven maintained at 100 8 C. 110 
The Sample I-b formed a white precipitate 
after three days in the oven. Sample I-a 
formed a white precipitate only after 17 
days in the oven. This clearly demonstrates 
the storage and heat stability achieved 115 
herein as compared to the closest prior art. 
Example 2 

1 kg. of dimethyl- polysiloxane having a 
viscosity of 350 cs. was charged to a 2 liter 
capacity beaker and 96.2 g. of the product 120 
obtained in Sample II was incorporated 
therein to obtain a homogeneous transpar- 
ent solution (Sample II-a). 

Employing the same method employed 
above, 96 g. of the reaction product 125 
obtained before the addition of the tet- 
rabutyl zirconate in the preparation of Sam- 
ple II was added to 1 kg. of the 350 cs. 
dimethyl- polysiloxane to obtain a 
homogeneous transparent solution (Sample 130 
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n-b). 'Example 5 

The Samples Il-a and n-b were placed in A mixture of 150 g. of 100 cs. dimethyl- 



a hot air circulating oven heated at 100°C. A 
white precipitate formed in Sample Il-b 
after 10 days in the oven whereas the white 



polysilox 

ane and 3.3 g. of the reaction product 
obtained before addition of zirconium 



precipitate formed in Sample Il-a only after 2-ethylhexanoate in the preparation of 
21 days in the oven. : Sample I was charged to a 300 ml. beaker to 

Example 3 , obtain Sample C. 

1 kg. of a copolymer of 60 mole percent ■ 3.3 g. of Sample I obtained after the addi- 
phenyl- methylsiloxane units and 40 mole I tion of zirconium 2-ehtylhexanoate was 
" " " ' i a I added to 150 g. of the 100 cs. dimethyl- 

o obtain Sample D. 



iker and 45.2 g. of the product of Sample i 4.8 g. of the reaction product obtained 

HI was easily incorporated into the before the addition of tetrabutyl zirconate in 65 

15 polysiloxane to obtain a homogeneous preparing Sample U was added to 150 g. of 

transparent solution (Sample ni-a). the 100 cs. dimethyl- polysiloxane to obtain 

Under the same conditions as before, 45 Sample E. 

g. of the reaction product obtained before 4.8 g. of Sample U obtained after the 

addition of the tetrabutyl- titanate in the addition of tetrabutyl zirconate was added 70 

20 preparation of Sample DDL was added to 1 kg. to 150 g. of the 100 cs. dimethyl- polysilox- 

of the phenylmethyl- siloxane- dimethyl- ane to obtain Sample F. 

siloxane copolymer employed above to 2.3 g. of the reaction product obtained 

obtain a homogeneous transparent solution before the addition of tetrabutyl- titanate in 

(Sample ffl-b). preparing Sample HI was added to 150 g. of 75 

25 The Samples Ill-a and Hl-b were placed the 100 cs. dimethyl- polysiloxane to obtain 

in a hot air circulating oven heated at 100°C. Sample G. 

A white precipitate formed in Sample Hl-b 2.3 g. of Sample ni obtained after the 

after 12 days in the oven. In contrast, the addition of tetrabutyl- titanate was added to 

Sample ffl-a remained in the oven for 23 150 g. of the 100 cs. dimethyl- polysiloxane 80 

30 days before a white precipitate was formed, to obtain Sample H. 

Example 4 ' 3.0 g. of the reaction product obtained 

1 kg. of a dimethyl- polysiloxane having a before the addition of iron-2- ethylhexano- 

viscosity of 100 cs. was charged to a 2 liter ate in preparing Sample IV was added to 

beaker. As in the previous examples, 59.3 g. 150 g. of the 100 cs. dimethyl- polysiloxane 85 

35 of Sample IV was readily dispersed in the to obtain Sample J. 

«. polysiloxane to obtain a homogeneous 3.0 g. of Sample IV obtained after the 
transparent solution (Sample IV-a). addition of iron-2-ethyl- hexanoate was 
As a control, 1 kg. of the 100 cs. added to 150 g. of the 100 cs. dimethyl- 
dimethyl- polysiloxane was charged to a 2 polysiloxane to obtain Sample K. 90 

40 liter beaker and 59 g. of the reaction pro- For comparison, 150 g. of the 100 cs. 

duct obtained before the addition of iron-2- dimethyl- polysiloxane free of any additive 

ethylhexanoate in preparing Sample IV was was employed as Sample L. 

added to the dimethyl- polysiloxane to The foregoing nine samples were heated 

obtain a transparent homogeneous solution for 48 hours in a hot air circulating oven 95 

45 (Sample IV-b). maintained at 250°C. and the change in vis- 
The Samples IV-a and IV-b were placed cosity and the weight loss were recorded, 
in a room maintained at 20 to 23°C. and a Results obtained are set forth below in the 
relative humidity of 50 to 70 percent. A Table. It can readily be seen that the corn- 
white precipitate formed in Sample IV-b positions of this invention (Samples D.F,H 100 

50 after 67 days. In contrast, a white precipitate and K) exhibit better heat resistance than 

formed in Sample IV-a only after 115 days, the compositions containing only compo- 
nent (1) (Samples C, E, G and J). 
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Sample 


Viscosity 
(Cs,at25 C) 

After 48 
Hours Heating 


Weight Loss 
AftefSs 


C 


130 


6.5 


D 


112 


3.8 


E 


120 


4.8 


F 


106 


2.6 


G 


122 


5.0 


H 


108 


3.3 


J 


129 


6.7 


K 


118 


5.5 


L 


Gelled after 24 hrs. heating 


17.0 



WHAT WE CLAIM IS:- ber stock or a heat vulcanizing silicone rub- ' 

1. A mixture for imparting heat stability ber stock. 

to organopoly- siloxanes, said mixture com- 5. A composition as claimed in any of 
prising (1) a reaction product of (a) an alkali Claims 2 to 4, wherein the organopoly- 45 
5 metal siloxanolate, having from 1 to 3 siloxane is an essentially linear diorgano- 
organic groups attached to each Si through polysiloxane of unit formula 
silicon-carbon bonds and containing an 
average of at least three organosiloxane 

units per molecule, with (b) an cerium salt of 50 
10 an organic carboxylic acid or cerium wherein R is an alkyl radical of less than 7 
chloride, the organic carboxylic acid cerium carbon atoms, a phenyl radical, a 
salt being soluble in an aromatic hydrocar- 0-perfluoro- alkylethyl radical of 3 to 9 car- 
bon solvent or a chlorinated hydrocarbon bon atoms or an alkenyl radical of 2 to 6 
solvent, and (2) at least one metal com- carbon atoms and x has an average value of 55 
15 pound selected from organic carboxylic acid from 1.98 to 2.01. 

salts and a alkoxy compounds of zirconium, 6. A composition as claimed in any of 
titanium and iron. Claims 2 to 5, wherein component (1) con- 

2. A composition comprising an organo- tains from 0.5 to 5 percent by weight of 
polysiloxane composition having incorpo- cerium. 60 

20 rated therein as a heat-stability additive a 7. A composition as claimed in any of 
mixture comprising (1) a reaction product of Claims 2 to 6, wherein the mole ratio of 
fa) an alkali metal siloxanolate, having from component (2) to cerium present in the 
1 to 3 organic groups attached to each Si composition is from 0.5:1 to 2.0:1. 
through sfflcon-carbon bonds and having an 8. A composition as claimed in any of 65 

25 average of at least three organo- siloxane Claims 2 to 7, wherein the cerium content of 
units per molecule, with (b) a cerium salt of the composition is from 0.01 % to 0.1% by 
an organic carboxylic acid or cerium weight 

chloride, the organic carboxylic acid cerium ' 9. A composition as claimed in any of 
salt being soluble in an aromatic hydrocar- j Claims 2 to 8, wherein the cerium carboxylic 70 

30 bon solvent or a chlorinated hydrocarbon ! acid salt is cerium-2- ethylhexanoate or 
solvent, and (2) at least one metal com- cerium naphthenate. 
pound selected from organic carboxylic acid 10. A composition as claimed in any of 
salts and alkoxy compounds of zirconium, Claims 2 to 9, wherein the metal compound 
titanium and iron. | (2) is a carboxylic acid salt of the general 75 

35 3. A composition as claimed in Claim 2, i formula M(OOCR')y, where M is zirconium, 
whereins the organo- polysiloxane composi- ' titanium or iron, R' is a monovalent hyd- 
tion is a liquid organo- polysiloxane compos- rocarbon radical and y is the atomic valence 
ition. of metal M. 

4. A composition as claimed in Claim 2 | 11. A composition as claimed in Claim 80 

40 or 3, wherein the organopoly- siloxane is a 10, wherein the carboxylic acid salt is 
room temperature vulcanizing silicone rub- derived from 2-ethylhexanoic acid, naph- 
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thenic acid, oleic acid, lauric acid or stearic 
acid. 

12. A mixture as claimed in Claim 1, 
substantially as herein described and with | 
reference to the Preparation Examples I to : 
IV. . 

13. A composition according to Claim 2, 
substantially as herein described and with 
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